Prostacyclin biosynthesis by cultured human myometrial smooth muscle cells: dependency on arachidonic or linoleic acid in the culture medium.
Myometrial smooth muscle cells in culture were incubated for 18 hours in medium that contained serum (10%); under these conditions, there was a six to 26-fold increase in the amount of 6-keto-prostaglandin F1 alpha that accumulated in the medium (i.e., prostacyclin production) compared with that present after incubation in serum-free medium. In serum-free and serum-containing media, treatment of these cells with dexamethasone (10(-8) mol/L) or cortisol (10(-7) mol/L) suppressed the biosynthesis of prostacyclin by approximately 80% and 64%, respectively. Arachidonic acid (bound to fatty acid-free human serum albumin) added to serum-free medium caused a concentration-dependent increase in the production of prostacyclin by myometrial cells. Arachidonic acid was maximally effective at a concentration of 10(-5) mol/L and caused a five- to 28-fold increase in the biosynthesis and secretion of prostacyclin. Linoleic acid (bound to albumin) in serum-free medium also caused a concentration-dependent increase in the production of prostacyclin; however, the amount of prostacyclin produced in the presence of linoleic acid was lower than that produced in the presence of an equimolar concentration of arachidonic acid. In the presence of arachidonic (10(-5) mol/L) or linoleic acids (10(-4) mol/L) in serum-free medium, the addition of dexamethasone (10(-8) mol/L) or cortisol (10(-7) mol/L) suppressed but did not inhibit completely prostacyclin production. These findings are indicative that arachidonic and linoleic acids in the culture medium support prostacyclin biosynthesis by human myometrial smooth muscle cells. The inhibition of prostacyclin production by glucocorticosteroids in the absence or presence of extracellular arachidonic (or linoleic) acid may be caused by inhibition of phospholipase A2 activity.